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Abstract
Background Orthopaedic surgeons often work under the as-
sumption that patients over 60 are low-demand individuals.
This study addressed the primary null hypothesis that older
age does not correlate with the enjoyment of physical activi-
ties in patients with upper extremity illness. Secondary analy-
ses sought factors associated with enjoyment of physical ac-
tivity, activity level and magnitude of disability.
Methods A cohort of 98 new and follow-up outpatients with
upper extremity illnesses completed a measure of enjoyment
of physical activity (Physical Activity Enjoyment Scale
(PACES)), were categorized into one of three levels of activity
after interview, and completed measures of general disability
(Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS) Physical Function CAT), upper extremity-
specific disability (Quick Disability of the Arm, Shoulder
and Hand (QuickDASH) score), coping responses to pain
(PROMIS Pain Interference CAT), and symptoms of depres-
sion (PROMIS Depression CAT).
Results Greater enjoyment of physical activity correlated with
older age (r=0.29, p=0.0039) but not with other explanatory
variables. The final multivariable model of factors associated
with greater physical activity included older age and male sex.
The final multivariable model of factors associated with di-
minished PROMIS Physical Function included greater

PROMIS Pain Interference, male sex, other pain conditions,
and separated/divorced and single marital status and
accounted for 34 % of the variance.
Conclusions Enjoyment of physical activity does not decrease
with age. Patient-specific expectations, goals and preferences
for physical activity should be assessed prior to decision-
making on treatment.

Level of Evidence: Level IV, Prognostic Study case series

Keywords Ageing . Enjoyment . Activity . Upper .

Extremity . Illness

Introduction

Orthopaedic surgeons have conventionally worked on the as-
sumption that many people over age 60 tend to be content
with a low-demand lifestyle. Age alone is shown to be a poor
predictor of activity level with a high degree of individual
variability [12, 22]. In the USA, people are increasingly active
at older ages [23, 26]. Conversely, rising levels of obesity may
be associated with lower activity levels amongst younger peo-
ple on average [5, 14]. Perhaps surgeons should consider each
individual’s enjoyment of physical activity and desired activ-
ity level [6, 20, 22].

Older patients are more disabled on average [1, 9, 18], but
the relationship between age and enjoyment of physical activ-
ities is not as well studied [17]. It is our impression that en-
joyment of physical activities may not correlate with chrono-
logical age.

The objective of this study was to determine the relation-
ship between age and the enjoyment of physical activity, ac-
tivity level and disability, taking demographic and psychoso-
cial factors into consideration amongst patients suffering con-
ditions involving the upper limb.

This study addresses the null hypothesis that older age does
not correlate with the enjoyment of physical activities in pa-
tients with upper extremity illness. In secondary analyses, we
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looked for correlation of enjoyment of physical activities with
other factors including categorical level of activity and
Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS) physical function and factors associated with
categorical activity level and PROMIS Physical Function ac-
counting for demographic, diagnostic and psychosocial
factors.

Materials and Methods

Between August 2013 and September 2013, new and follow-
up outpatients presenting to the hand surgery outpatient clinic
of three orthopaedic hand surgeons were invited to participate.
Pregnant women, patients younger than 18 years and subjects
unable to communicate in English were excluded. This obser-
vational cross-sectional study was approved by an institution-
al review board and verbal informed consent was obtained
from all individual participants.

Amongst the 105 invited patients who fulfilled our eligibil-
ity criteria, 7 patients declined participation, resulting in a final
sample of 98 patients. There were 47 men and 51 women with
an average age of 50±18 years (range 20–90 years) Table 1.

Patients completed the Physical Activity Enjoyment Scale
(PACES); PROMIS Physical Function; Quick Disability of
the Arm, Shoulder and Hand (QuickDASH) score; PROMIS
Pain Interference (CAT); and the PROMIS Depression (CAT)
instruments. Patients also completed a demographic survey
and were asked to describe the physical activities they were
involved in.

The PACES is an 18-item measure of enjoyment of phys-
ical activities. Respondents are asked BPlease rate how you
feel at the moment about the physical activity you have been
doing^ using a 7-point ordinal rating scale anchored at each
end by opposing statements, e.g. BIt’s very exhilarating^
versus BIt’s not at all exhilarating^. Eleven items are nega-
tively worded and in these items lower scores reflect greater
levels of enjoyment. The scores of these items were reversed
in the statistical analysis. Higher PACES scores reflect great-
er levels of enjoyment of physical activity (range 18 to 126)
[15]. It was originally developed using young adults but has
been modified to provide a validated measure of activity in
older patients [17].

Physical activity levels were based on the patient’s verbal
responses to the question: BWhich physical activities are you
involved in?^ Responses were recorded verbatim and subse-
quently categorized by two independent assessors according
to a three-part activity level classification established by the
US Department of Health and Human Services Center for
Disease Control and Prevention (CDC) and the US Depart-
ment of Health and Human Services [23, 24, 25].

The PROMIS CAT instrument scores range from 0 to 100,
with an average score of 50 points in the general US

population. The PROMIS Pain Interference and Depression
instruments assess negatively worded items, with higher
scores reflecting higher levels of pain interference and depres-
sion, respectively. For positively worded questionnaires, such
as the PROMIS Physical Function, a high score indicates a
high level of physical function [4, 20]. All PROMIS items
employ five responses, i.e. 1=Not at all, 2=A little bit, 3=
Somewhat, 4=Quite a bit, or 5=Very much.

The PROMIS Physical Function questionnaire assesses
one’s ability to perform physical activities, ranging from
low-impact tasks (e.g. bathing and dressing) to vigorous phys-
ical activities (e.g. running, strenuous sports). The questions
do not refer to a particular recall period but involve the partic-
ipant’s status at the time of completion [4, 11, 21].

The PROMISDepression questionnaire addresses the pres-
ence and severity of depressive symptoms in the past 7 days.

Table 1 Patients demographics(n=98)

Mean SD Range

Age, years 50 18 20–90

Education, years 16 2.6 12–25

n %

Sex

Women 51 52

Men 47 48

Work status

Working full time 63 64

Working part time 9 9.2

Homemaker 1 1.0

Retired 18 18

Unemployed, able to work 0 0.0

Unemployed, unable to work 4 4.1

Workers compensation 1 1.0

Currently on sick leave 2 2.0

Marital status

Single 33 34

Living with partner 1 1.0

Married 51 52

Separated/divorced 10 10

Widowed 3 3.1

Other pain conditions

Yes 24 24

No 74 76

Mean SD Range

Health-related outcomes

PACES 5.9 0.91 3.6–7

PROMIS Physical Function 53 8.9 20–73

PROMIS Depression 46 11 34–78

PROMIS Pain Interference 52 10 39–84

Activity level 2.2 0.78 1–3

QuickDASH 23 20 0–89
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The PROMIS Depression item bank is constructed from the
full 28-item question bank [7, 19].

The PROMIS Pain Interference assesses the consequences
of pain on common aspects of daily life. This incorporates
social, cognitive, emotional, physical and recreational aspects.
An automatically generated selection of subsequent items is
made from the full 41-item question bank [2].

Upper extremity-specific disability is measured with the
QuickDASH, an 11-item questionnaire where items are an-
swered on a 5-point Likert scale [3]. The overall score ranges
from 0 (no disability) to 100 (most severe disability) with a
score of 11 points reflecting the mean score for the general US
population [3, 8, 10].

Statistical Analysis

An a priori power analysis for the primary null hypothesis
indicated that a minimum sample size of 98 patients would
provide 80 % power to detect a 0.3 correlation between age
and PACES (alpha 0.05).

Bivariable and multivariable analyses were conducted to
test our hypotheses. The Pearson and Spearman’s rank corre-
lation tests were conducted to assess normally and non-
normally distributed quantitative variables, respectively. The
association between continuous variables and dichotomous
variables was analyzed using the Wilcoxon rank-sum test for
non-normally distributed data and with the Student’s t test for
normally distributed data. The association between continu-
ous variables and categorical variables (e.g. marital status,
work status) was analyzed using the Kruskal-Wallis test in
case of non-normally distributed and the one-way ANOVA
test in case of normally distributed data.

The extent to which variables were responsible for the var-
iance in PACES, activity levels and physical function was
determined with a backwards, stepwise, multivariable linear
regression analysis. Factors included in the multivariable lin-
ear regression were explanatory variables that met the p<0.10
significance criteria in bivariable factor analysis.

In order to be able to use all patients for the multi-
variable analysis, mean imputation was used for one
missing PACES score.

Results

Greater enjoyment of physical activity (as measured by the
PACES instrument) correlated with older age (r=0.29, p=
0.0039) (Fig. 1).

PACES had no other correlations with demographic, diag-
nostic or psychosocial factors. PACES demonstrated positive
correlation with both higher categorical activity level and
PROMIS Physical Function (Table 2).

Categorical activity level did not correlate with age, but
men were more active (Table 2). The only significant
contributor to the final multivariable model of factors as-
sociated with activity level was sex accounting for 8.1 %
of the variance (Table 3).

Disability (PROMIS Physical Function) did not corre-
late with age but was associated with male sex, PROMIS
Pain Interference, marital status, presence of other pain
conditions, and years of education (Table 2). Male sex
and separated/divorced marital status demonstrated posi-
tive correlation with PROMIS Physical Function. The fi-
nal multivariable model of factors associated with

Fig. 1 Correlation of patient age
and enjoyment of physical
activity (PACES)
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PROMIS Physical Function included PROMIS Pain Inter-
ference (by far the strongest factor, beta=−0.31, partial R-
squared=0.14, p<0.001) and combined with male sex,

presence of other pain conditions and separated/divorced
and single marital status, accounted for 34 % of the var-
iance (Table 4).

Table 2 Bivariate analysis of PACES, activity level and PROMIS Physical Function against demographic, diagnostic and psychosocial factors

PACES Activity level PROMIS Physical Function

Sex Mean (SD) p value Mean (SD) p value Mean (SD) p value

Men 6.0 (0.93) 0.67 2.5 (0.72) 0.0024 56 (8.1) 0.0068
Women 5.9 (0.91) 2.0 (0.77) 51 (9.0)

Marital status

Single 5.9 (0.82) 0.55 2.3 (0.76) 0.74 51 (6.9) 0.018
Living with partner 6.7 (0) 3.0 (0) 64 (0)

Married 5.8 (1.0) 2.2 (0.76) 54 (10)

Separated/divorced 6.3 (0.60) 2.0 (0.94) 59 (6.7)

Widowed 6.3 (0.82) 2.3 (1.2) 56 (4.3)

Work status

Working full time 5.8 (0.95) 0.26 2.3 (0.78) 0.76 55 (8.2) 0.12
Working part time 5.9 (0.90) 2.1 (0.93) 55 (8.0)

Homemaker 5.2 (0) 2.0 (0) 50 (0)

Retired 6.3 (0.84) 2.2 (0.79) 53 (6.9)

Unemployed, unable to work 6.3 (0.75) 2.0 (0.82) 49 (10)

Workers’ compensation 6.1 (0) 2.0 (0) 36 (0)

Currently on sick leave 5.7 (0.82) 1.5 (0.71) 28 (12)

Acute/chronic

Acute new patient 5.8 (0.94) 0.3 2.4 (0.72) 0.27 54 (6.5) 0.93
Acute operative patient 5.9 (0.87) 2.4 (0.84) 52 (11)

Acute non-operative patient 5.9 (1.0) 2.2 (0.79) 54 (9.7)

Chronic new patient 6.3 (0.83) 2.0 (0.79) 55 (5.8)

Chronic operative patient 5.8 (1.0) 1.5 (1.0) 45 (18)

Chronic non-operative patient 5.7 (0.79) 2.3 (0.65) 54 (8.1)

Trauma/non-trauma

Trauma 5.9 (0.97) 0.51 2.3 (0.77) 0.44 53 (8.6) 0.58
Non-trauma 6.0 (0.82) 2.2 (0.80) 54 (9.4)

Other pain condition

Yes 5.7 (1.1) 0.25 2.1 (0.80) 0.46 49 (10) 0.039

No 6.0 (0.84) 2.3 (0.78) 55 (8.1)

Continuous measures Coef. p value Coef. p value Coef. p value

Age 0.29 0.0039 −0.17 0.095 0.094 0.36

Years of education −0.0031 0.98 0.15 0.14 0.24 0.016

PACES N/A N/A 0.22 0.027 0.31 0.0018

PROMIS Physical Function 0.31 0.0018 0.3 0.0031 N/A N/A

PROMIS Depression −0.094 0.36 −0.042 0.68 −0.18 0.085

PROMIS Pain Interference −0.15 0.14 0.059 0.56 −0.39 <0.001

Activity level 0.22 0.027 N/A N/A 0.3 0.0031

QuickDASH −0.094 0.36 −0.025 0.81 −0.5 <0.001

Table 3 Multivariable analysis
of predictive factors for activity
level

Activity level Coef. Part. R-squared SE p value Adj. R-squared 95 % CI

Sex 0.47 0.091 0.15 0.0030 0.081 0.17 0.77

In model: sex, age
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Discussion

Ageing is associated with a wide spectrum of physiological
changes and gradual overall decline in physical performance
[16] that may or may not correspond with decreasing enjoy-
ment of physical activity. Indeed, our data suggests that older
patients enjoyed performing physical activities more than
younger adults.

The reader should consider the following limitations to this
study. The PACES instrument was validated with respect to
specific activities such as fitness-orientated aerobic activity
and may not apply to physical activities in general. The rela-
tionship between age and enjoyment of physical activity may
vary by geographical, socioeconomic and cultural factors. Fi-
nally, we accidently scored the items on the PACES instru-
ment on 8-point rather than 7-point ordinal scales. This was
easily addressed by scaling the resulting scores and probably
had little impact on the results.

Consistent with prior studies, (1) men were more active
than women and had less disability [27] and (2) coping strat-
egies were the most important contributor to disability. The
findings of this study further the increasing understanding that
disability relates less upon physical impairment, including
age-related impairment, than to adaptation and resilience. Op-
timizing resilience and minimizing depression are shown to
have significant associations with self-rated successful ageing
[13]. This is particularly important in the context of the grow-
ing public health initiatives to understand and promote health
and wellbeing in the elderly.

Given that age does not correlate with categorical activity
level, and has inconsistent and small correlations with disabil-
ity, we recommend that chronological age no longer be con-
sidered when making treatment decisions. With an increased
emphasis on greater patient involvement in decision-making,
we anticipate that demographic factors will have less influ-
ence on treatment choices than patient preferences and values.
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